Recent studie pointed out that allergic diseases have increased during the Asian dust storm 32 event (ADSE) in Japan. Daily observations and the atmospheric concentrations of yellow sand 33 (YS) aerosol have been increasing. In this study, YS samples collected from three sites of 34 Japan during ADSE in 2009-2010 were used. The particles were analyzed by X-ray 35 photoelectron spectroscopy (XPS) and X-ray fluorescence -energy dispersive spectrometer 36 (XRF-EDS). We investigate ability of YS extract on enhancing the chemical mediator release 37 and cytokine production from rat basophilic leukemia (RBL-2H3) cells. The dust particles at 38 Fukuoka and Tsukuba were abundant in aluminum (Al), iron (Fe), potassium (K) and titan (Ti) 39 than those at Naha. Concentration of the trace endotoxin and Cryptomeria japonica pollen 40 allergen (Cry j 1) were measured in YS extract. After exposure of RBL-2H3 cells to YS 41 extract, the β-hexosaminidase (β-hex) release, tumor necrosis factor-alpha (TNF-α) production 42 were enhanced in RBL-2H3 cells. This process depends on endotoxin, Cry j 1 and other 43 allergen present in the YS extract. YS water extract also show a strong cytotoxic effect on the 44 cells. This data suggest that low levels of endotoxin and Cry j 1 in YS may cause allergy 45 during the ADSE.
Scan HT; Dainippon Pharmaceutical Co., Ltd.). Standard Endotoxin CSE-Kit (Seikagaku Co., 191 Tokyo, Japan) was used to determine the amount of endotoxin present in the sample. The The β-hex release assay using RBL-2H3 cells was performed as previously described 207 (Yamada et al., 2010) . RBL-2H3 cells were seeded onto 96-well plates at 5.0×10 4 cells/well in 208 100 μL of medium. Cells were incubated for 24 h at 37 o C, then washed twice with PBS (-) to 209 eliminate medium, and then the cells were exposed to various concentrations of water extract (0, 10 1/125, 1/100, 1/75, 1/50 dilution in medium) for 16 h at 37 o C, 5%CO 2 incubator. As positive 211 and negative controls, 5.0 ng/mL LPS and PBS (-) were used respectively. For Cry j 1 212 extract-treated cells, cells were sensitized with 0.3 μg/mL anti-DNP-IgE antibody before 213 incubation for 24 h at 37 o C, then washed twice with PBS (-) to eliminate the free IgE, and then 214 the cells were exposed to various concentration of Cry j 1 extract (0, 1/100, 1/50, 1/25, 1/10, 1.0 215 dilution in medium) for 1 h. As positive and negative controls, 0.3 μg/mL DNP-BSA and PBS 216 (-) were used respectively. The β-hex in the supernatant was measured as described in the 217 previous study (Yamada et al., 2010) . To test the amount of TNF-α and IL-13, RBL-2H3 cells were seeded onto 24-well plates at The MTT reduction assay is the most frequently used method for quantitative cell viability 11 (Yamada et al., 2007) . RBL-2H3 cells were seeded on to 96-well plates at 5.0 x 10 4 cells/well 233 in 100 μL of medium. After an overnight incubation, the growth medium was removed 234 followed by addition 100 μL of the water extract (dilution 0, 1/1000, 1/100, 1/10, 1/2, 1.0 with 235 medium). For the highest concentrations, additional controls (1, 5 and 10% PBS (-), data not 236 shown) were considered as references in order to consider the sample effect exclusively on the 237 survival and proliferation of RBL-2H3 cells. The cells were incubated for 24 h, and cell 238 viability was measured as described in the previous study (Yamada et al., 2010) . Table 2 .
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The upper most surface mainly consists of carbon (C) and oxygen (O). In all 3 samples, there rate (R 2 = 0.461, Fig. 6C ). As shown in Fig. 2D , the effect of low level LPS on β-hex release 345 was not dose-dependent, there is an optimal concentration. In addition, long-range transported 346 pollutants such as nitrogen oxides (NOx) and sulfur oxides (SOx) were likely to interact with suggesting the complexity of its action, although most of the mechanisms remain to be studied.
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It is well known that JC pollinosis patients who start their medication several weeks before 353 the first day of the pollen season can spend the pollen season without severe symptoms. 
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